Brain death induced by cerebral haemorrhage - a new porcine model evaluated by CT angiography.
Brain death and complications to brain death affects the function of organs in the potential donor. Previous animal models of brain death have not been able to fully elucidate the mechanisms behind this organ dysfunction, and none of the available animal models mimic the most common insult prior to brain death: intracerebral haemorrhage. The objective of this study was to develop a large animal model of brain death based on a controlled intracerebral haemorrhage and verified by computerised tomographic angiography (CTA). Twenty pigs (range: 26.6-31.2 kg) were randomised to brain death or control. Brain death was induced by infusion of blood through a stereotaxically placed needle in the internal capsule. Brain death was confirmed by the measured intracranial pressure (ICP), lack of corneal and pupillary light reflexes, and atropine test. CTA was performed 120-180 min after brain death. The pigs were observed for 8 h after brain death. Brain death was declared when the ICP exceeded mean arterial pressure after a median of 36 min (range: 28-51 min). Significant increases in heart rate, and mean arterial pressure (MAP) were followed by a steep decrease. With fluid therapy, the animals demonstrated haemodynamic stability. Reflexes disappeared, and atropine did not induce an increase in heart rate in the brain dead animals. CTA confirmed loss of cerebral circulation. This study offers a standardised, clinically relevant porcine model of brain death induced by a haemorrhagic attack. Brain death was verified by the disappearance of corneal and pupil reflex, atropine test, and CTA.